Pafentj^EP.1 143 724 [http://wvw Express Mail No. 

EV889152854US 



(19) 



J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 




(11) 



EP1 143 724 A1 



(12) 



EUROPEAN PATENT APPLICATION 

published in accordance with Art. 158(3) EPC 



(43) Date of publication: 

10.10.2001 Bulletin 2001/41 

(21) Application number. 00971794.3 

(22) Date of filing: 06.1 1 .2000 



(51) Intci7: H04N7/14, H04M 11/00, 
H04N 7/18, H04M 1/00 

(86) International application number: 
PCT/JP00/07780 

(87) International publication number: 

WO 01/33850 (10.05.2001 Gazette 2001/19) 



(84) Designated Contracting States: 


• MACHIDA, Yutaka 


AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 


Yokohama-shi, Kanagawa 233-0004 (JP) 


MC NL PT 


• MIYAUCHI, Motoya 


Designated Extension States: 


Suginaml«ku, Tokyo 168-0082 (JP) 


AL LT LV MK RO SI 


• KUBOTA, Kosuke 


(30) Priority: 05.11.1999 JP 31494999 


Yokosuka-shi, Kanagawa 239-0828 (JP) 


• YUKITAKE, Takeshi 


(71 ) Applicant: MATSUSHITA ELECTRIC INDUSTRIAL 


Yokohama-shi, Kanagawa 241-0817 (JP) 


CO., LTD. 


(74) Representative: GrOnecker, Klnkeldey, 


Kadoma-shl, Osaka 571-8501 (JP) 


Stockmalr & SchwanhSusser Anwaltssozietat 




Maximilianstrasse 58 


(72) Inventors: 


80538 Miinchen (DE) 


• KAYADA, Tadashl 


Yokohama-shi, Kanagawa 236-0042 (JP) 





(54) METHOD AND DEVICE FOR IMAGE TRANSMISSION 



(57) An image communication apparatus 100 re- 
ceives a signal transmitted via a transmission channel 
and demodulates the signal at a receiving section 101 , 
and further compresses the demodulated signal and 
converts it to coded data. Coded data converted at the 
receiving section 101 is decoded by a video decoding 



section 102, and an image area converting section 103 
converts the decoded data such that an image is dis- 
played in an erect state on a display area at an arbitrary 
portion that fits in the whole display area of a display 
section 104. Then, an image corresponding to image 
data converted by the image area converting section 
103 is displayed on the display section 104. 
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Description 

Technical Field 

[0001] The present invention relates to an apparatus 
and a method for performing either reception of an im- 
age transmitted as a radio signal or radio transmission 
of the image or both, and more particularly to an image 
communication apparatus suitable for use in a mobile 
station apparatus such as a cellular phone or a portable 
visual telephone apparatus in a mobile communication 
system, an information terminal apparatus having a per- 
sonal computer function and the like and its image com- 
munication method. 

Background Art 

[0002] Conventionally, this kind of the image commu- 
nication apparatus and that of the image communication 
method are described in Unexamined Japanese Patent 
Publication HEI 8-275240. 

[0003] FIG. 1 is a schematic outline configuration view 
of the conventional image communication apparatus, 
and FIG. 2 is a schematic outline configuration view of 
the other conventional image communication appara- 
tus. 

[0004] An image communication apparatus 10 illus- 
trated in FIG. 1 has a vertical liquid crystal display 
mounted on a display section 12 that displays a display 
image 11 . Atransmission image 14 transmitted via a ra- 
dio transmission channel 13 is vertical image data, and 
the image communication apparatus 10 displays this 
vertical image data on the vertical liquid crystal display. 
[0005] An image communication apparatus 20 illus- 
trated in FIG. 2 has a transverse liquid crystal display 
mounted on a display section 22 that displays a display 
image 21 . A transmission image 24 transmitted via a ra- 
dio transmission channel 23 is transverse image data, 
and the image communication apparatus 20 displays 
this transverse image data on the transverse liquid crys- 
tal display. 

[0006] In the case of miniaturizing such image com- 
munication apparatuses 10 and 20 to be portable, it is 
generally considered that they are shaped like a cellular 
phone. In this case, it is required that a display area 
should be widened as much as possible for better view- 
ability of the image. In order to meet this requirement, it 
is considered that the cellular phone has the vertical dis- 
play device mounted thereon since it has a vertically ob- 
long shape in general. The image communication appa- 
ratus having such a vertical display device mounted 
thereon is illustrated in FIG. 1. 
[0007] While, regarding the image format, a trans- 
verse image format for displaying an image with an as- 
pect ratio of 3:4 or 9:16 is generally used. In the case 
where vertical image data is transmitted to this trans- 
verse image format, image data, which is rotated by ro- 
tating vertical image data right or left at 90 . is generated 



and carried on the transverse image format and trans- 
mitted. In FIG. 1 , a black circle # indicates an upper- 
right position on the image format and a block triangle 
▲ indicates an upper-left position of the display image. 
5 [0008] Also, the image communication apparatus, 
which displays one that is obtained by carrying trans- 
verse image data on the normal transverse image for- 
mat to transmit, has a shape as in the image communi- 
cation apparatus illustrated in FIG. 2. 
10 [0009] An explanation will be next given of the internal 
configuration of the image communication apparatus 1 0 
or 20 with reference to FIG. 3. 
[0010] The image communication apparatus 1 0 or 20 
comprises a receiving section 31 , a video decoding see- 
's tion 32, a display section 33 (corresponding to 1 2 of FIG. 
1 or 22 of Fig. 2), a video capture section 34, a video 
encoding section 35, and a transmitting section 36. 
[0011] In such a configuration, image data received 
via a transmission channel is first demodulated by the 
20 receiving section 31 to obtain a bit sequence of received 
data. 

[0012] This outputted received data is compressed by 
the technique such as MPEG (Moving Picture coding 
Experts Group)-4 and the like in order to improve the 

25 efficient use of the band at the time of transmission. Re- 
ceived data is decoded by the video decoding section 
32, so that displayable bit data is outputted to the display 
section 33. This outputted image data (bit data) is dis- 
played on the display section 33. 

30 [0013] Moreover, at the transmitting side, scenery, 
person, and the like are image-formed by the video cap- 
ture section 34, and fetched as received data (image 
data). This image data is subjected to image compres- 
sion using image compression system such as MPEG- 

35 4 at the video encoding section 35, and further subjected 
to modulation processing for transmission to the trans- 
mission channel at the transmitting section 36, thereaf- 
ter being transmitted. 

[0014] Though the above received signal has been 
^0 explained as image data, image data is generally mul- 
tiplexed into voice, character information such as text, 
and is transmitted. 

[001 5] However, in the case where the image commu- 
nication apparatus 1 0 illustrated in FIG. 1 receives trans- 

45 verse image data and displays it on the display section 
12, the image is displayed in a state that it is rotated at 
90. . Resultantly, a user uses the image communication 
apparatus 10 in a state that it is rotated at 90. opposite 
to the rotational direction of the image, thereby causing 

so a problem in operability at the time of operating key op- 
eration section 15 and the like. 
[0016] Moreover, in the case where the image com- 
munication apparatus 20 illustrated in FIG. 2 receives 
vertical image data and displays it on the display section 

55 22, the image is displayed in a state that it is rotated at 
90. . Resultantly, the user uses the image communica- 
tion apparatus 20 in a state that it is rotated at 90. op- 
posite to the rotational direction of the image, thereby 
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causing a problem in operability at the time of operating 
key operation section 15 and the like. 

Disclosure of Invention 

[001 7] It is an object of the present invention is to pro- 
vide an image communication apparatus and an image 
communication method capable of displaying received 
image data on either vertical or transverse display 
means by conforming the upper and lower portions of 
the image to the upper and lower portions of display 
means even if received image data is either vertical data 
or transverse data, thereby making it possible to perform 
a key operation appropriately. 

[0018] The above object can be attained when the im- 
age communication apparatus having vertical or trans- 
verse display means (display) converts received image 
data in such a way that the upper and lower portions of 
image data are conformed to the upper and lower por- 
tions of display means even if image data is either ver- 
tical image data or transverse image data, and displays 
an image corresponding to the converted image data at 
the time of displaying received image data. 

Brief Description of Drawings 

[0019] 

FIG. 1 is a schematic outline configuration view of 
a conventional image communication apparatus; 
FIG. 2 is a schematic outline configuration view of 
the other conventional image communication appa- 
ratus; 

FIG. 3 is a block diagram illustrating the internal 
configuration of the conventional image communi- 
cation apparatus; 

FIG. 4 is a block diagram illustrating the configura- 
tion of the image communication apparatus accord- 
ing to the first embodiment of the present invention; 
FIG. 5 is a schematic outline configuration view of 
the image communication apparatus according to 
the first embodiment of the present invention; 
FIG. 6 is a schematic outline configuration view of 
the image communication apparatus according to 
the second embodiment of the present invention; 
FIG. 7 is a schematic outline configuration view of 
the image communication apparatus according to 
the third embodiment of the present invention; 
FIG. 8 is a schematic outline configuration view of 
the image communication apparatus according to 
the fourth embodiment of the present invention; 
FIG. 9 is a schematic outline configuration view of 
the image communication apparatus according to 
the fifth embodiment of the present invention; 
FIG. 10 is a block diagram illustrating the internal 
configuration of the image communication appara- 
tus according to the sixth embodiment of the 
present invention; 
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FIG. 11 is a schematic outline configuration view of 
the image communication apparatus according to 
the sixth embodiment of the present invention; 
FIG. 12 is a block diagram illustrating the internal 
5 configuration of the image communication appara- 
tus according to the seventh embodiment of the 
present invention; 

FIG. 13 is a block diagram illustrating the internal 
configuration of the image communication appara- 
10 tus according to the eighth embodiment of the 
present invention; 

FIG. 14 is a system configuration view illustrating 
the configuration of a mobile communication sys- 
tem according to a ninth embodiment of the present 
is invention; and 

FIG. 15 is a block diagram illustrating the internal 
configuration of a first image communication appa- 
ratus according to a ninth embodiment of the 
present invention. 

20 

Best Mode for Carrying Out the Invention 

[0020] The following will specifically explain the best 
mode of the present invention with reference to the 
25 drawings. 

[0021] The following will specifically explain the em- 
bodiments of the present invention with reference to the 
drawings. Each embodiment explains a specific image 
converting procedure to attain the object of the present 
30 invention. 

(First embodiment) 

[0022] FIG. 4 is a block diagram illustrating the con- 

35 figuration of the image communication apparatus ac- 
cording to the first embodiment of the present invention. 
[0023] An image communication apparatus 1 00 illus- 
trated in FIG. 4 comprises a receiving section 1 01 , a vid- 
eo decoding section 1 02, an image area converting sec- 

40 tion 103, and a display section 104. 

[0024] The receiving section 1 01 demodulates image 
data received via a transmission channel to generate 
coded imaged data, and outputs coded image data gen- 
erated to the video decoding section 1 02. The video de- 

45 coding section 1 02 decodes coded image data from the 
receiving section 101 , and outputs the decoded image 
data to the image area converting section 103. Gener- 
ally, image data is subjected to image compression us- 
ing image compression system such as MPEG-4 in or- 

so der to improve the efficient use of the band in the trans- 
mission channel. In other words, the video decoding 
section 102 decodes compressed image data. 
[0025] The image area converting section 103 con- 
verts image data decoded by the video decoding section 

55 1 02 in such a way that the image is displayed in an erect 
state on a display area at an arbitrary portion that fits in 
the whole display area of a vertical or transverse liquid 
crystal display that forms the display section 1 04. It is 
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noted that the erect state refers to a state in which the 
upper and lower portions of the images are conformed 
to the upper and lower portions of the display section. 
In order to display received image data in the erect state, 
the image area converting section 1 03 does not perform 
rotation processing for conforming received image data 
to the shape of the display section (vertical or transverse 
format) even if the received image data is either vertical 
image data or transverse image data. 
[0026] The display section 1 04 is made up of the ver- 
tical or transverse liquid crystal display or plasma dis- 
play and the like, and displays image data converted by 
the image area converting section 103. 
[0027] The schematic outline configuration of a cellu- 
lar phone (or portable visual telephone apparatus) 
mounting the image communication apparatus 1 00 with 
the above-explained internal configuration thereon and 
having an image display function is illustrated in FIG. 5. 
[0028] More specifically, a cellular phone 200 illustrat- 
ed in FIG. 5 comprises a main body (housing) 201 
whose shape is an oblong (vertical) rectangular solid, 
the display section 104 formed at the upper side of the 
surface of the main body 201 , and a key control section 
202 with a plurality of keys formed at the lower side. 
[0029] Moreover, a display image 205 obtained when 
a transmission image 204 received via a transmission 
channel 203 is displayed is shown on the display section 
104. The transmission image 204 illustrated indicates 
an image of image data, which is data-transmitted into 
the transmission channel 203, and a mark ▲ put at the 
upper left indicates an upper-left position of the image. 
[0030] According to the above-mentioned configura- 
tion, the signal received by the receiving section 1 01 via 
the transmission channel is demodulated here, and 
compressed, whereby being converted to coded data, 
and coded data is decoded by the video decoding sec- 
tion 1 02. Further, the image area converting section 1 03 
converts the decoded data in such a way that the image 
is displayed in an erect state on a display area at an 
arbitrary portion that fits in the whole display area of the 
display section 104, and the resultant is displayed on 
the display section 104. 

[0031] Thus, according to the image communication 
apparatus 100 of the first embodiment, even if data of 
the transmission image 204 is either vertical or trans- 
verse format and the display section 1 04 is either verti- 
cal or transverse format, the image 205 can be dis- 
played in the erect state, thereby making it possible to 
operate the key control section 202 appropriately. 

(Second embodiment) 

[0032] FIG. 6 is a schematic outline configuration view 
of the image communication apparatus according to the 
second embodiment of the present invention. Addition- 
ally, in the second embodiment illustrated in FIG. 6, the 
same reference marks as those of the first embodiment 
illustrated in FIG. 4 and FIG. 5 are added to the sections 
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corresponding to the respective sections of the first em- 
bodiment, and the specific explanation is omitted. 
[0033] An image communication apparatus 300 of the 
second embodiment illustrated in FIG. 6 is different from 

5 that of the first embodiment in the following point. Name- 
ly, at the time of converting image data decoded by the 
video decoding section 1 02, the image area converting 
section 1 03 performs conversion in such a way that the 
width of an erect image 301 corresponding to image da- 

io ta is displayed to conform to the width of the display area 
of a display section 302. 

[0034] In FIG. 6, the display section 302 is vertically 
oblongly shaped, and is made up of a vertical liquid crys- 
tal display or plasma display and the like. Namely, the 
15 display section 302 is a vertical display section. A trans- 
mission image 303 is transverse image data. 
[0035] The reason why the display section 302 is ver- 
tical is generally to take up the display area as much as 
possible with respect to a main body 304. In other words, 
20 in the main body 304 having the shape of the cellular 
phone, the width thereof is normally 50mm or less in 
most cases, and it is needed that the display area be 
vertical to take up a wide area as much as possible in 
order to display the moving image and character infor- 
ms mation efficiently on the main body 304 with considera- 
tion given to operability and portability in which the op- 
eration of the key control section 202 can be performed 
with one hand. 

[0036] According to the above-mentioned configura- 
30 tion, the signal received by the receiving section 1 01 via 
the transmission channel is demodulated here, and 
compressed, whereby being converted to coded data, 
and coded data is decoded by the video decoding sec- 
tion 1 02. Further, the image area converting section 1 03 
35 converts the decoded data in such a way that the width 
of the image 301 corresponding to image data is con- 
formed to that of the display area of the display section 
302 and the image is displayed in an erect state, and 
the resultant is displayed on the display section 302. 
40 [0037] Thus, according to the image communication 
apparatus 300 of the second embodiment, since the im- 
age data is converted in such a way that the width of the 
image corresponding to the decoded image data is con- 
formed to that of the display area of the display section 
^5 302, it is possible to make full use of the display area 
and to display the image in the erect state even if data 
of the transmission image 303 is vertical or transverse 
format and the display section 302 is either vertical or 
transverse format. This makes it possible to operate the 
50 key control section 202 appropriately. 

(Third embodiment) 

[0038] FIG. 7 is a schematic outline configuration view 
55 of the image communication apparatus according to the 
third embodiment of the present invention. Additionally, 
in the third embodiment illustrated in FIG. 7, the same 
reference marks as those of the second embodiment il- 
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lustrated in FIG. 6 are added to the sections correspond- 
ing to the respective sections of the second embodi- 
ment, and the specific explanation is omitted. 
[0039] An image communication apparatus 400 of the 
third embodiment illustrated in FIG.7 is different from the 
image communication apparatus of the second embod- 
iment illustrated in FIG. 6 in the point that the image 
communication apparatus 400 has a video capture sec- 
tion (camera) 402 at the upper portion of the display sec- 
tion 302 of a main body 401. Moreover, the difference 
therebetween lies in the point that the image area con- 
verting section 103 performs conversion in such a way 
that an image 403 (for example, user's self-portrait) 
formed by the video capture section 402 is displayed not 
to be overlapped with the display area of the image 302 
on the dispiay section 302. 

[0040] Namely, there is a case in which the transmis- 
sion image 303 is transverse image data and the display 
section 302 is the vertical display section. In this case, 
when the image data thus converted by the image area 
converting section 103 is displayed on the display sec- 
tion 302, transversely oblong image (image correspond- 
ing to transverse image data) is formed on the part (up- 
per or lower portion) of the display area of the display 
section 302 shaped vertically oblongly. As a result, an 
image undisplayed area is generated at the lower (or 
upper) portion of the displayed image 301 displayed on 
the display section 302. Then, the image 403 formed by 
the video capture section 402 is displayed on the image 
undisplayed area. 

[0041] Thus, according to the image communication 
apparatus 400 of the third embodiment, the image 
formed by the apparatus at one station can be monitored 
and confirmed as displaying the image transmitted by 
the apparatus at the other station on the display section 
302. 

(Forth embodiment) 

[0042] FIG. 8 is a schematic outline configuration view 
of the image communication apparatus according to the 
fourth embodiment of the present invention. Additional- 
ly, in the fourth embodiment illustrated in FIG. 8, the 
same reference marks as those of the second embodi- 
ment illustrated in FIG. 6 are added to the sections cor- 
responding to the respective sections of the second em- 
bodiment, and the specific explanation is omitted. 
[0043] An image communication apparatus 500 of the 
fourth embodiment illustrated in FIG. 8 is different from 
the image communication apparatus of the second em- 
bodiment illustrated in FIG. 6 in the point that the image 
area converting section 103 performs conversion in 
such a way that text information is displayed not to be 
overlapped with the display area of the image 301 on 
the display section 302. It is noted that the image area 
converting section 103 is unchanged in the point that 
the transmitted image data is converted in such a way 
that the image is displayed in the erect state. 
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[0044] Namely, there is a case in which the transmis- 
sion image 303 is transverse image data and the display 
section 302 is the vertical format. In this case, when the 
image data thus converted by the image area converting 

5 section 1 03 is displayed on the display section 302, the 
transversely oblong image is displayed on the vertically 
oblong area. Hence, an image undisplayed area is gen- 
erated at the lower (or upper) portion of the displayed 
image 301 displayed on the display section 302 and 

10 character information (text information) such an opera- 
tion menu and the like are displayed on the image un- 
displayed area. 

[0045] Thus, according to the image communication 
apparatus 500 of the fourth embodiment, text informa- 
15 tion can be displayed while the image corresponding to 
the transmitted image is being displayed on the display 
section 302, the screen page can be efficiently used. 
[0046] Additionally, the following way may be possi- 
ble. Namely, information receiving means such as a 
20 browser function and the like that receives text informa- 
tion other than image data is provided, the image area 
converting section 1 03 converts image data in the same 
way as mentioned above, and text information 501 re- 
ceived by information receiving means is displayed not 
25 to be overlapped with the display portion of the display 
image 301 corresponding to image data thus converted. 
In this case, it is possible to display text information such 
as browser and the like as displaying corresponding to 
the transmitted image on the display section 302. 
30 [0047] Moreover, even if the characteristic function of 
the fourth embodiment is applied to the portable visual 
telephone apparatus of the third embodiment illustrated 
in FIG. 7, the same effect can be obtained. 



[0048] FIG. 9 is a schematic outline configuration view 
of the image communication apparatus according to the 
fifth embodiment of the present invention. Additionally, 

40 jn the fifth embodiment illustrated in FIG. 9, the same 
reference marks as those of the second embodiment il- 
lustrated in FIG. 6 are added to the sections correspond- 
ing to the respective sections of the first embodiment, 
and the specific explanation is omitted. 

45 [0049] An image communication apparatus 600 of the 
fifth embodiment illustrated in FIG. 9 is different from the 
image communication apparatus of the second embod- 
iment illustrated in FIG. 6 in the point that the image area 
converting section 1 03 converts image data decoded by 

so the video encoding section 1 02 in such a way that both 
end portions of the transmission image 303 with a width 
601 is cut to have a desired width and the width of the 
image 603 with this cut width 602 is conformed to the 
width of the display area of the display section 302. 

55 [0050] Thus, according to the image communication 
apparatus 600 of the fifth embodiment, extra both end 
portions (one end portion) of the transmission image 
303 are deleted, and the image 603 after such a deletion 
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is displayed on the display section 302. Hence, an arbi- 
trary part (e.g. a part that the user wishes to view) of the 
transmission image 303 is enlarged and displayed, and 
this makes the display image easily viewable. 
[0051 ] Moreover, even if the characteristic function of 
the fifth embodiment is applied to the portable visual tel- 
ephone apparatus of the third embodiment illustrated in 
FIG. 7, the same effect can be obtained. 

(Sixth embodiment) 

[0052] FIG. 10 is a schematic outline configuration 
view of the image communication apparatus according 
to the sixth embodiment of the present invention. Addi- 
tionally, the same reference marks as those of the con- 
figuration illustrated in FIG. 4 are added to the sections 
corresponding to the respective sections of FIG. 4 in the 
sixth embodiment illustrated in FIG. 1 0, and the specific 
explanation is omitted. 

[0053] An image communication apparatus 700 of the 
sixth embodiment illustrated in FIG. 10 is different from 
the configuration illustrated in FIG. 4 in the point that a 
video capture section 701, an image area converting 
section 702, a video encoding section 703, and a trans- 
mitting section 704 are provided in addition to the con- 
figuration components of FIG. 4. 
[0054] The video capture section 701 is used to form 
an image. 

[0055] The image area converting section 702 con- 
verts image data to vertical image data when image data 
obtained by the video capture section 701 is a trans- 
verse format. 

[0056] The video encoding section 703 provides com- 
pression processing of image data, which is opposite to 
the video decoding section 102, to image data convert- 
ed by the image area converting section 702. In other 
words, image data converted by the image area con- 
verting section 702 is compressed using the technique 
such as MPEG (Moving Picture coding Experts Group)- 
4 and the like in order to improve the efficient use of the 
band at the time of transmission. 
[0057] The transmitting section 704 modulates image 
data coded by the video decoding section 1 02 and trans- 
mits it to the transmission channel. 
[0058] FIG. 11 illustrates the schematic outline con- 
figuration of the portable visual telephone apparatus on 
which the image communication apparatus 700 having 
the aforementioned internal configuration is mounted. 
[0059] Namely, a first portable visual telephone appa- 
ratus 801 illustrated in FIG. 11 comprises a main body 
(housing) 802 whose shape is an vertically oblong rec- 
tangular solid, a vertical display section 803 correspond- 
ing to the display section 104 formed at the upper side 
of the surface of the main body 802, a video capture 
section 804 corresponding to the video capture section 
701 formed at the upper portion of the display section 
803, and a key control section 805 with a plurality of keys 
formed at the lower portion. 
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[0060] A second portable visual telephone apparatus 
81 1 comprises a main body (housing) 81 2 whose shape 
is an vertically oblong rectangular solid, a vertical dis- 
play section 813 corresponding to the display section 
5 1 04 formed at the upper side of the surface of the main 
body 81 2, a video capture section 81 4 corresponding to 
the video capture section 701 formed at the upper por- 
tion of the display section 813, and a key control section 
815 with a plurality of keys formed at the lower portion. 
10 [0061] Moreover, an image 823, which is obtained 
when a transmission image 822 transmitted from the 
second portable visual telephone apparatus 811 via a 
transmission channel 821 is displayed, is displayed on 
the display section 803 of the first portable visual tele- 
's phone apparatus 801 . Also, an image 825, which is ob- 
tained when a transmission image 824 transmitted from 
the first portable visual telephone apparatus 801 via a 
transmission channel 821 is displayed, is displayed on 
the display section 81 3 of the second portable visual tel- 
ephone apparatus 81 1 . 

[0062] Still moreover, the video capture section 804 
of the first portable visual telephone apparatus 801 im- 
age-forms an object and fetches it as transverse image 
data. This formed transverse image 826 is shown at the 
video capture section 804. Also, the video capture sec- 
tion 814 of the second portable visual telephone appa- 
ratus 811 image-forms an object and fetches it vertical 
image data. This formed vertical image 827 is shown at 
the video capture section 814. 

[0063] In the above configuration, data of the trans- 
verse image 826 (transverse image data) formed by the 
video capture section 804 is converted to vertical image 
data to be displayed on the whole area of the vertical 
display section 813 by the image area converting sec- 
tion 702. 

[0064] More specifically, data of the transverse image 
826 is converted in such a way that both end portions 
(or one end portion) of the image 826 with a width 830 
are cut to have a vertical width 831 and the cut image 
is displayed. 

[0065] Vertically oblong image data thus converted is 
subjected to compression and coding processing by the 
video encoding section 703, and modulated by the 
transmitting section 704, and the resultant is transmitted 
to the second portable visual telephone apparatus 811 
via the transmission channel 821 as image data 824. 
[0066] Since this transmitted image data 824 is a ver- 
tical format, this is appropriately displayed on the verti- 
cal display section 81 3 of the second portable visual tel- 
ephone apparatus 811 as a vertical display image 825. 
[0067] On the other hand, since the image 827, which 
is formed and fetched by the video capture section 814 
of the second portable visual telephone apparatus 811 , 
is a vertical format, this image is directly transmitted to 
the first portable visual telephone apparatus 801 and is 
appropriately displayed on the vertical display section 
803 as a vertical image 823. 

[0068] Thus, according to the image communication 
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apparatus 700 of the sixth embodiment, the transverse 
image data 826 formed by the video capture section 804 
is converted to the vertical image data to be displayed 
on the whole area of the vertical display section by the 
image area converting section 702, and the resultant is 
transmitted. Accordingly, the image communication ap- 
paratus at the receiving side can display the received 
image on the display section in an appropriately state 
without performing the conversion of image. 

(Seventh embodiment) 

[0069] FIG. 12 is a schematic outline configuration 
view of the image communication apparatus according 
to the seventh embodiment of the present invention. Ad- 
ditionally, in the seventh embodiment illustrated in FIG. 
12, the same reference marks as those of the sixth em- 
bodiment illustrated in FIG. 1 0 are added to the sections 
corresponding to the respective sections of the sixth em- 
bodiment, and the specific explanation is omitted. 
[0070] An image communication apparatus 900 of the 
seventh embodiment illustrated in FIG. 12 is different 
from that of the sixth embodiment illustrated in FIG. 6 in 
the point that a display area detecting section 901 of the 
apparatus at the other station is provided in addition to 
the configuration components of the sixth embodiment. 
The apparatus at the other station exchanges image da- 
ta with the image communication apparatus 900. The 
apparatus at the other station has the display section 
that displays the image corresponding to image data, 
and the image corresponding to image data sent from 
the image communication apparatus 900 is displayed 
on this display section. Also, the apparatus at the other 
station generates display format information that indi- 
cates whether the display section provided at the appa- 
ratus at one station is the vertical format or the trans- 
verse format, and transmits it to the image communica- 
tion apparatus 900 as a control signal. 
[0071] The display area detecting section 901 of the 
apparatus at the other station detects the vertical or 
transverse display format information of the display sec- 
tion of the apparatus at the other station, which is mod- 
ulated to the control signal and transmitted from the ap- 
paratus at the other station, and outputs the detection 
result to the image area converting section 702. 
[0072] Namely, when the detected display format is 
the vertical format, the image area converting section 
702 converts the transverse image data formed by the 
video capture section 701 to the vertical image data, and 
when it is the transverse format, processing that pro- 
vides no conversion is carried out. 
[0073] Thus, the image communication apparatus 
900 of the seventh embodiment detects the display for- 
mat of the display section of the apparatus at the other 
station and converts the transverse image data formed 
by the video capture section 701 to the vertical image 
data when the detected display format is the vertical for- 
mat, and performs no conversion when it is the trans- 



verse format. Accordingly, formed image data can be 
converted to conform to the display format of the appa- 
ratus at the other station and transmission thereof can 
be carried out. 

5 

(Eighth embodiment) 

[0074] FIG. 13 is a schematic outline configuration 
view of the image communication apparatus according 

10 to the eighth embodiment of the present invention. Ad- 
ditionally, the same reference marks as those of the con- 
figuration illustrated in FIG. 4 are added to the sections 
corresponding to the respective sections of FIG. 4 in the 
eighth embodiment illustrated in FIG. 13, and the spe- 

15 cific explanation is omitted. 

[0075] An image communication apparatus 1000 of 
the eighth embodiment illustrated in FIG. 13 is different 
from the configuration illustrated in FIG. 4 in the point 
that a received image display area detecting section 

20 1 001 is provided in addition to the configuration compo- 
nents of FIG. 4. The apparatus at the other station ex- 
changes image data with the image communication ap- 
paratus 1 000. The apparatus at the other station gener- 
ates data kind information that indicates whether image 

25 data to be transmitted to the image communication ap- 
paratus 1 000 is the vertical image data or the transverse 
image data. The generated data kind information is add- 
ed to image data and transmitted to the image commu- 
nication apparatus 1000. 

30 [0076] The received image display area detecting 
section 1001 detects whether the image data is the ver- 
tical image data or the transverse image data with ref- 
erence to data kind information, and outputs the detec- 
tion result to the image area converting section 103. 

35 [0077] Namely, at the time of converting image data 
decoded by the video decoding section 102, the image 
area converting section 1 03 does not perform conver- 
sion when the data format detected by the received im- 
age display area detecting section 1001 is the same as 

40 the display format of the display section 1 04 of the image 
communication apparatus 1000 at one station, and per- 
forms conversion to conform to the display format of the 
display section 104 when they are different from each 
other. 

45 [0078] This conversion is performed in such a way 
that the width of the image 301 in an erect state corre- 
sponding to image data is displayed to conform to that 
of the display area of the display section 302 similar to 
the second embodiment. Or, the conversion is per- 

50 formed in such away that both end portions (or one end 
portion) of the transmission image 303 is cut to have a 
desired width and the width of the image 603 with this 
cut width is displayed to conform to the width of the dis- 
play area of the display section 302. 

55 [0079] Thus, according to the image communication 
apparatus 1 000 of the eighth embodiment, the format of 
image data sent from the apparatus at the other station 
is detected. When the detected data format Is the same 
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as the display format of the display section 1 04 provided 
in the apparatus at one station, no conversion is per- 
formed, and when they are different from each other, 
conversion is performed to conform to the display format 
of the display section 104. Accordingly, even when the 
display format of image data sent from the apparatus at 
the other station is different from the display format of 
the display section 1 04 provided in the apparatus at one 
station, the received image can be displayed in an ap- 
propriate state. 

[0080] Moreover, the apparatus at the other station 
according to this embodiment may have the following 
configuration. Namely, the apparatus at the other station 
generates information (pixel number information) indic- 
ative of the number of pixels of image data to be trans- 
mitted, and generated information is added to image da- 
ta and the resultant is sent to the image communication 
apparatus 1000. In this case, in the image communica- 
tion apparatus 1 000, the received image display area 
detecting section 1001 detects the number of pixels of 
transmitted image data with reference to pixel number 
information. Further, the image area converting section 
1 03 performs conversion by interpolation in such a way 
that the number of detected pixels becomes the same 
as that of the display section 1 04 of the image commu- 
nication apparatus 1 000 at one station. The image com- 
munication apparatus 1 000 thus configured can display 
a clear image on the display section 104. 
[0081 ] FIG. 1 4 is a system configuration view illustrat- 
ing the configuration of a mobile communication system 
according to a ninth embodiment of the present inven- 
tion. 

[0082] A mobile communication system 1100 of the 
ninth embodiment illustrated in FIG. 14 is composed of 
a fist image communication apparatus 1101 as a porta- 
ble visual telephone apparatus, a second image com- 
munication apparatus 1102, and a base station 1103. In 
the mobile communication system according to this em- 
bodiment, a transmission format of image data to be 
transmitted is defined such that only vertical image data 
is transmitted as image data. An aspect ratio of vertical 
image data to be transmitted is predetermined in the 
system. This eliminates the need for converting image 
data to conform to the display section, making it possible 
to reduce the load of processing. The reduction in the 
load of processing can provide the image communica- 
tion apparatus at low cost. 

[0083] In the mobile communication system accord- 
ing to this embodiment, the first image communication 
apparatus 1101 comprises a video capture section 1 1 04 
that forms an object and fetches it as transverse image 
data and a transverse display section 1 1 05. The first im- 
age communication apparatus 1102 comprises a video 
capture section 11 06 that forms an object and fetches it 
as vertical image data and a vertical display section 
1107. The aspect ratio of the display section 1105 and 
that of the display section 1 1 07 are predetermined in the 
system. 
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[0084] Moreover, the first image communication ap- 
paratus 1101 has a function having a receiving section 
1201, which demodulates image data received via a 
transmission channel 1110 to output a bit sequence of 

s received image data, a video decoding section 1202, 
which decodes the received image data, a video encod- 
ing section 1205, which codes image data obtained by 
the video capture section 1104, and a transmitting sec- 
tion 1206, which transmits coded image data to the 

10 transmission channel 1110. 

[0085] The second image communication apparatus 

1 1 02 has the same function as the function explained in 
the second embodiment. Namely, the second image 
communication apparatus 1102 has a function of con- 
's verting image data 1 1 1 2 in such a way that the width of 

an image 1113 corresponding to image data 1112 re- 
ceived via a transmission channel 1111 is displayed to 
conform to that of the display area of the display section 
1107 and the image is displayed in an erect state. 
20 [0086] In such a configuration, image data 1114, 
which is formed by the video capture section 1104 pro- 
vided in the first image communication apparatus 1101 
and which is fetched, is transmitted to a base station 

1103 via the transmission channel 1110. Image data re- 
25 layed to the base station 1 1 03 is transmitted to the sec- 
ond image communication apparatus 1102 from the 
base station 1103 via the transmission channel 1111. 
The image communication apparatus 1 1 02 receives im- 
age data 1112 from the base station 1 1 03 and displays 

30 it on the display section 1 1 05. 

[0087] At this time, though the display section 1 1 07 of 
the second image communication apparatus 1102 is a 
vertical type, the image 1113 conforms to the display 
section 1 1 07 and is displayed thereon since the conver- 
ts sion is performed as mentioned above. 

[0088] On the other hand, image data 1115, which is 
formed by the video capture section 1106 provided in 
the second image communication apparatus 1102 and 
which is fetched, is transmitted to a base station 1103 
40 via the transmission channel 1111. Image data relayed 
to the base station 1103 is transmitted to the first image 
communication apparatus 1101 from the base station 
1103 via the transmission channel 1110. The image 
communication apparatus 1101 receives image data 
45 1116 from the base station 1103 and displays it on the 
display section 1107. 

[0089] In this case, since the transverse image data 
11 6 is displayed on the transverse display section 1105, 
the image 1117 conforms to the display section 1 1 05 and 

so is displayed thereon. 

[0090] Thus, according to the mobile communication 
system 1100 of the ninth embodiment, the transmission 
format of image data to be transmitted is configured 
such that only transverse image data is transmitted as 

55 image data. This eliminates the need for converting im- 
age data to conform to the display section, making it 
possible to reduce the load of processing. The reduction 
in the load of processing can provide the image com- 
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munication apparatus at low cost. 
[0091] Additionally, though the system is configured 
in such a way to transmit only transverse image data in 
this embodiment, the system may be configured in such 
a way to transmit only vertical image in accordance with 5 
the content of the service provided by the system or the 
shape of the display section adopted in the image com- 
munication apparatus. 

[0092] As explained above, according to the present 
invention, even if received image data is vertical or 10 
transverse data format, the upper and lower portions of 
the image can be conformed to the upper and lower po- 
tions of either one of vertical and transverse display 
means and displayed thereon, and this makes it possi- 
ble to perform the key operation appropriately 15 
[0093] This application is based on the Japanese Pat- 
ent Application No.HEM 1 -31 4949 filed on November 5, 
1999, entire content of which is expressly incorporated 
by reference herein Industrial Applicability 
[0094] The present invention is suitable for use in the 20 
field of an apparatus and a method for performing either 
reception of an image transmitted as a radio signal or 
radio transmission of the image or both, and is more par- 
ticularly suitable for use in the filed of an image commu- 
nication apparatus suitable for use in a mobile station 25 
apparatus such as a cellular phone or a portable visual 
telephone apparatus in a mobile communication sys- 
tem, an information terminal apparatus having a person- 
al computer function and the like and its image commu- 
nication method. 30 



Claims 



1. An image communication apparatus comprising: 35 



decoding means for decoding coded image da- 
ta obtained by demodulation after reception; 
displaying means for displaying an image cor- 
responding to said decoded image data; and 
converting means for converting said decoded 
image data such that said image is displayed 
on a display area narrowerthan a whole display 
area of said displaying means. 

2. An image communication apparatus comprising : 

decoding means for decoding coded image da- 
ta obtained by demodulation after reception; 
displaying means for displaying an image cor- 
responding to said decoded image data; and 
converting means for converting said decoded 
image data such that the width of said image is 
displayed to conform to the width of the display 
area of said displaying means or the width of 
said image is displayed to be smaller than the 
width of the display area of said displaying 
means. 
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The image communication apparatus according to 
claim 2, further comprising image pickup means for 
forming an image, wherein said converting means 
displays the image formed by said image pickup 
means on an undisplayed portion of the image cor- 
responding to converted image data at said display- 
ing means. 

The image communication apparatus according to 
claim 2, wherein said converting means displays 
text information on an undisplayed portion of the im- 
age corresponding to converted image data at said 
displaying means. 

5. The image communication apparatus according to 
claim 2, further comprising information receiving 
means for receiving text information wherein said 
converting means displays text information re- 
ceived by said information receiving means on an 
undisplayed portion of the image corresponding to 
converted image data at said displaying means. 

6. An image communication apparatus comprising: 

decoding means for decoding coded image da- 
ta obtained by demodulation after reception; 
displaying means for displaying an image cor- 
responding to said decoded image data; and 
converting means for converting said decoded 
image data such that both end portions or one 
end portion of said image is deleted and the 
width of the deleted image is displayed to con- 
form to the width of the display area of said dis- 
playing means. 

7. An image communication apparatus comprising : 

image pickup means for forming an image to 
be conformably displayed on transverse dis- 
playing means having a display area whose 
transverse length is longer than the vertical 
length; 

second converting means for converting said 
formed transverse image data to vertical image 
data conformably displayed on vertical display- 
ing means having a display area whose vertical 
length is longer than the transverse length; 
coding means for coding said converted image 
data; and 

transmitting means for transmitting said coded 
image data. 

8. The image communication apparatus according to 
claim 7, further comprising detecting means for de- 
tecting whether the display format of displaying 
means of the communication apparatus at the other 
station is vertical or transverse, wherein when the 
display format detected by said detecting means is 
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vertical, said second converting means converts 
transverse image data formed by said image pickup 
means to vertical image data and when said display 
format is transverse, said second converting means 
performs no conversion. 

9. The image communication apparatus according to 
claim 7, wherein information for determining said 
display format is added to a transmission signal in 
order to detect whether the display format of dis- 
playing means of the communication apparatus at 
the other station is vertical or transverse. 

10. The image communication apparatus according to 
claim 2, further comprising second detecting means 
for detecting whether display format of image data 
sent from the image communication apparatus at 
the other station is vertical or transverse, wherein 
said converting means performs no conversion 
when said detected data format is the same as the 
display format the displaying means of the commu- 
nication apparatus at one image communication 
apparatus, and performs conversion to conform to 
said display format when they are different from 
each other. 



11 



The image communication apparatus according to 
claim 1 0, wherein a signal indicative of a display for- 
mat to added to image data itself in order to detect 
whether said display format of image data sent from 
the communication apparatus at the other station is 
vertical or transverse. 



12. The image communication apparatus according to 
claim 1 0, wherein a signal indicative of a display for- 
mat to added to a transmission signal in order to 
detect whether said display format of image data 
sent from the communication apparatus at the other 
station is vertical or transverse. 

13. The image communication apparatus according to 
claim 2, wherein said second detecting means de- 
tects the number of pixels of image data sent from 
the communication apparatus at the other station, 
and said converting means performs conversion 
such that said detected number of pixels becomes 
the same as the number of pixels of the displaying 
means of the image communication apparatus at 
one station. 

14. The image communication apparatus according to 
claim 1 , wherein said converting means performs 
conversion such that upper and lower portions of 
the image conform to the upper and lower portions 
of the displaying means at the time of converting 
image data. 
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communication apparatus described in claim 1. 

1 6. Amobile communication system comprising the mo- 
bile station apparatus described in claim 16. 

17. A mobile communication system, having a trans- 
mission format that transmits only image data with 
a predetermined aspect radio, wherein image data 
obtained by forming an object is converted to image 
data with said ratio, and is transmitted. 

18. An image communication method comprising the 
steps of: 

decoding coded image data obtained by de- 
modulation after reception; and 
converting said decoded image data such that 
said image is displayed on a display area nar- 
rower than a whole display area at the time of 
displaying an image corresponding to the de- 
coded image data. 

19. An image communication method comprising the 
steps of : 

decoding coded image data obtained by de- 
modulation after reception; and 
converting said decoded image data such that 
the width of said image is displayed to conform 
to the width of the display area at the time of 
displaying an image corresponding to the de- 
coded image data. 



20. An image communication method comprising the 
35 steps of: 



decoding coded image data obtained by de- 
modulation after reception; and 
converting said decoded image data such that 
both end portions or one end portion of said im- 
age is deleted and the width of the deleted im- 
age is displayed to conform to the width of the 
display area at the time of displaying an image 
corresponding to the decoded image data. 
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21. An image communication method comprising the 
steps of: 

forming an image to be conformably displayed 
on transverse displaying means of transversely 
oblong; 

converting said formed transverse image data 
to vertical image data conformably displayed 
on a vertical display area of vertically oblong; 
coding said converted image data; and 
transmitting said coded image data. 



15. A mobile station apparatus comprising the image 22. The image communication method according to 
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claim 18, wherein conversion is performed such 
that upper and lower portions of the image conform 
to the upper and lower portions of the displaying 
means at the time of converting decoded image da- 
ta. " 5 

23. A mobile communication method wherein when an 
image communication apparatus, which forms a 
transverse image whose transverse length is longer 
than the vertical length and which transmits only w 
transverse image data obtained by said forming to 
an apparatus at the other station via a base station 
apparatus, has a vertical display area whose verti- 
cal length is longer than the transverse length , said 
transverse image data is converted such that the is 
width of an image corresponding to said transverse 
image data is displayed to conform to the width of 
said display area. 
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